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Monthly Meeting Armbruster School 
January 18, 1386 7000 Greenway, Greenfield 
(OFF 68th 1 Block North of Grande) 


2:15PM - C Language Class 
2: 15PM - 52057 SIG Meeting i inl ia T 
- 2: 3BPM - Business Meeting | 
Board oF Directors Meetind 
January 23, 1200 Ground Round Bluemound & Hwy 100 6:30 PM 
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darn Program is quite li | standing. T purchased this program 5 days ago 
and have ported over a number of B bit fonts to use with the program. 
DEGAS offers most of the standard oraphic tools such as draw, line, point, 
K-line,fill, circle, disc, frame, box, polygon, moves, copies, mirrors, 
airbrush, shadowing, and text modes. I haven't drawn a complete picture yet, 
but the newsletter vill certainly be using this product. For about $40 I 


highly recommend it. 
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JANUARY SWAP FESTIVAL 


Our third annual winter swap fest will 
highlight out January meeting. Bring in 
FROM THE Disk or those adventure game which you have solved 
Frazer to many times to trade for new ones. How 
Dave Frazer bout the old printer which got put on the 
shelf when you upgraded? How about the old 
300 BAUD modem that was replaced by a 1200 
BAUD unit? Don't forget the beginning 
BASIC book - if it hasn't lost too many 
pages, there’ is probably a new ATARI owner 
who can get some use from it. 


Bring all copyright material on its origi- 
nal media with original documentation. 
GOOD LUCK LINDA: BASIC instructor Linda Scott will be leaving for Europe. Linda is work- 
ing on her Ph.D. and will be doing research over there. We wish Linda good luck in her 
new endeavor. 


Because of Linda's departure, we are looking for a new BASIC instructor. It will be time 
to begin a new series of BASIC classes soon for the many new ATARI owners joining our 
club. If you are skilled in BASIC, can make group presentations and could use a little 
extra money, please see me at the next meeting. We are also looking for FORTH language 
and ASSEMBLER language instructors. 


SWAP FEST: The 14th annual midwinter Swapfest will be held on Saturday, January iith at 
the Waukesha Exposition Center Forum. This annual event is sponsored by the West Allis 
Radio Amateur Club and is a favorite for our hacker members. 


ATARI TO START SELLING 520 ST COMPUTERS IN MASS-MARKET STORES: This headline appeared in 
the January 3, 1986 Wall Street Journal. According to the article, Atari Corp. said it 
plans to start selling its 520 ST personal computer through mass-merchandise store. 


Atari also announced that it will introduce a more powerful version of the machine to be 
sold exclusively in computer specialty stores to compensate for the new competition they 
will face from the mass marketers. 


Michael V. Katz, Atari's executive vice president in charge of sales and marketing, said 
the ST's price could drop significantly in mass-market stores. Mr. Katz said he expects 
mass merchants to offer a version of the ST that can be connected to a television set, 
without a separate monitor, for less than $500. 


Mr. Katz also announced a new version of the ST, which will have a million characters of 
memory, will be available in specialty stores by late January for $999. 


TREASURER'S REPORT: Treasurer Steve Tupper supplies the following information concerning 
MILATARI finances; 
Beginning Balance (Dec 1st) $340.14 Ending Balance (Dec 31st) $289. 20 


Income Memberships 115.00 Expenses Disks 138. 00 
Donations 14.38 BBS phone 27.41 

Sales 403. 75 Newsletter 302.93 

zzzzzz2z Printing 78.23 

533.13 Rent 67.50 


Xmas party 20.00 


SPECIAL THANKS TO TOM KASSEL: I would 
like to take this opportunity to thank 
Tom Kassel and Computer Software Center 
for his continued advertising support 
of our newsletter. Computer Software 
Center always has an large selection of 
the latest 8-bit and 16-bit Atari 
software in stock. 


BBS NEEDS YOU: Sysop Rich Dankert tells 
me that the MILATARI BBS has a lot of 
time available for members. If you do 
not have your password yet, see Rich at 
the next meeting. 


A bulletin board, private message base 
&nd programs to download are some of 
the features available for you. Rich 
will be happy to help you use this 
valuable resource. 


disk 


(disk) n. A record-shaped object with a l 
magnetized surface used to store data in 
a computer system. 


bit 
(bit) n. 4. The smallest unit of storage in a 


computer, short for binary digit. 2. A single 
pulse in a group of pulses. 


There are usually eight bits in a byte 
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LIST OF CONNECTIONS FOR THE UPGRADE CIRCUIT 


Along with a drawing of the upgrade circuit, below 
is a list of connections. Each entry in the list begins 
with the name of the signal followed by all the IC pins 
that connect together and share the signal. IC3-13 means 
pin 13 of IC3. The IC numbers appear in the parts list 
above. IC! is the 74L5158 chip from socket U27 on the 
XL motherboard. DIP is the DIP header to be plugged into 
socket U27. U23-xx refers to the pins you bend up on the 
PIA chip at U23 on the motherboard. 

Vec : DIP-16, IC1-16, 1€2-16, IC3-16, IC3-13 
s DIP-8, IC1-8, IC2-8, IC2-1, IC2-15, IC3-8 
A7 : DIP-11, IC2-10, IC2-11 
: DIP-10, 12-13, IC3-3 
A6  : DIP-14, IC2-6, IC2-5 
: DIP-13, 102-3, I£3-2 
s DIP=t 5161-1, 102-2 
A4 : DIP-2, IC1-2 
: DIP-3, IC1-3 
: IC1-4, DIP-4 
Ayo: DIRS ICIS 
: DIP-6, IC1-6 
3 TET-7,. DIE-7 
-E- : DIP-15g IC1-15 
: 162-9, DIP-9 
: IC2- 4 7 BIP-102 
: U23-12, 102-4 
s U23-13 102-12 
: U23-14, IC3-1 
: U23-15, IC1-10 
: U23-16, IC1-11 
$ 161-9, 163-14 
: 163-3, IC3-15, IC2-14 
: [C3-10, One side of resistor 
RAB : Other side of resistor, Pin 1 of all RAMs 
If your U7 part number is £012296, do not connect 
signal A7 above, and make the following additional 
connections. The connection to U7 is to a trace on the 
motherboard that runs from pin 8 of U7, 
Vcc +: DIP-16, IC4-16, IC5-14, IC4-3 
Vss +: DIP-8, IC4-8, IC4-2, IC4-15, IC5-7, IC5-2, 


20 
> 
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A7 o: DIP-11, IC4-6 
: 07-8, I£4-1 
: 164-4, IC5-1 
AT? oi 14-7, 162-10, IC2-11 
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back on. Otherwise it may not coldstart 
properly. 

Hardware Mod My orlainal RAMdIsk -software doesn't 


CLAUS BUCHHOLZ 


A 130XE-COMPATIBLE 256K UPGRADE 
FOR THE ATARI 800XL 


| designed the 256K upgrade described 
in my article, "The Quarter-Meg Atari" 
(BYTE, September, 1985), In December, 1984. 
Since this predated the 130XE, there was no 
precedent for extended memory on the XL's. 
| felt free to Implement a system of A RA 
32K banks. The major reason was to keep the 
add-on circult as simple as possible. 


The 130XE, Introduced in early 1985, 
set a different standard for bank-select 
memory. It uses 16K banks and makes them 


separately available to both the CPU and the 
video controller (ANTIC). The XE has 128K 
total memory. The 64K extended RAM Is split 
Into four 16K banks. 

A 256K 800XL has 192K extended RAM, 
which requires 12 16K banks. | have 
designed a new upgrade for the 800XL that 
Implements such a scheme. Its similarity to 
the 130XE's scheme allows use of software 
for the XE on a 256K 800XL. 

To select one of four banks, the XE 
uses two bits, #2 and #3, in the memory 
control register (port B of the 6520 PIA, 


addressed at $D301 or 54017 decimal). 
Zeroing bit #4 makes the selected bank 
appear at addresses $4000-$7FFF (16384 to 


32767 decimal), as seen by the CPU. Zeroing 
bit #5 makes It appear there as seen by 
ANTIC. 

In my upgrade, bits #2, #3, #5 and #6 
select one of the twelve banks. Zeroing bit 
#4 makes the selected bank appear at 
$4000-$7FFF to both the CPU and ANTIC. So, 
any program for the XE that uses the 
extended RAM for CPU storage will work on an 
800XL with this mod. Those programs won't 
use the additional 128K, though. Programs 
that use the video banking feature of the XE 
might run on the modified XL, but the screen 
display will be wrong. 

The procedure for this upgrade Is 
basically the same as in the article, except 
for the tan PMID Ints. If your ANTIC 
(U7) part number is C021697, use the circuit 
of the figure, excluding the area Inside the 
dotted lines. If It is the C012296, include 
the circuit inside the dotted lines. The 
circuit requires five connections to the PIA 
(U25). So pins 12 through 16 must be bent 
up and connected to the circuit. The rest 
of the procedure Is the same. 
this circult has one more chip than the 
article's circuit. This Is the price of 
compatibility. 

With the 256K dynamic RAMs in your XL, 
be sure to walt at least ten seconds after 
*urnina tha computer off hafore vou turn I+ 


Notice that. 


work with this new mod. Enclosed is a 
ilsting of the new version. |t Is used In 
the same way, except that It offers a choice 
of either two single-density RAM disks or 
one double-density. If you vish a disk copy 
of the source and object code, send me a 
blank disk and return mailer with full 
postage, and | will promptly send it back 
with the software (Claus Buchholz, 201C East 
Edgewood, Lansing, MI 48910). Alternately, 


you may download the software from the 
Capitol Hill Atari Owners! Society BBS at 
517-371-1106 or from the Castie 


Communications board at 517-371-4234. The 
source file is called QMEGXLD.SRC for 
Quarter-MEG XL Double. 

Also available is a RAMdisk program 
that sets up one single-density  RAMdisk and 
leaves the XE-equivalent banks free for XE 
software. This is quite useful with BASIC 
XE, DOS 2.5, or the new Synapse software. 
Its name Is QMEGXLS.SRC. 

| ask one thing in 
information: please pass 
your interested friends. Put it in your 
club's library or on your favorite BBS. 
Encouraging software support of 256K will 


return for thi 
It around to ali 


result In many interesting uses for it. 
Thank you and enjoy! 

P.S. |n response to an often asked 
question, | state that | have no 
documentation for my 192K upgrade for the 
800. It Involves modifying an Axion 32K 


board to imitate a 128K Axlon RAMDISK and 
upgrading an Atari 16K board to 64K. It Is 
a difficult mod, and | recommend the XL mod 
instead. , 

(SLCC JOURNAL EDITOR'S NOTES: We 
recommend reading the BYTE article mentioned 
above for a better description of the basic 
modification, then apply this article's 
information to your mod.) 

PARTS LIST 


41256 256K-bit dynamic RAM (200ns or less) 
74LS153 Dual 4-to-1 multiplexer 
74LS139 Dual 2-to-1 decoder 

33 ohm, 1/4 watt resistor 
Radio Shack # 276-150 circuit board 
16-pin DIP header and short ribbon cable — 
16-pin low profile sockets 


ADDITIONAL PARTS FOR ANTIC #C012296 


74LS158. Quad inverting 2-to-i multiplexer 
74LS393 Dual 4-bit counter 


16-pin low profile socket 
14enin iow profila socket 
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DEFINITION OF MEMORY CONTROL REGISTER AT $0301 (54017 decimal) 


XL MOD 130XE 
bit: 765452190 bit: 765 43210 
DabEcd BR D VCxyBR 


D=0 enables diagnostic ROM 
B=0 enables BASIC ROM 


D=0 enables diagnostic ROM 

B 
R=1 enables OS ROM SER 

Y 

C 


0 
0 enables BASIC ROM 
1 enables OS ROM 
E=0 enables extended RAM 0 enables extended RAM for video 
abcd Is 4-bit extended RAM bank # 0 enables extended RAM for CPU 
- ranges from 4 to 15 xy Is 2-bit extended RAM bank £ 

- banks 12 tol5 are equivalent - ranges from 0 to 3 

to XE's banks 0 to 3 


A 13Q@XE- compatible 256K Upgrade fer the Atari SQ0XKL 
by Claus Buchholz 


l 
we Add tis circuit only 
| if U? is number COI22236. 


Make this connection only if UF vs 
Number C02 1697. 


or 
n 
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RAB RAMs- pin I 

P62 U23- pini? 
P63 U23- pin 13 
764 023- pin V 
P65 025 - pin 15 
fée  u23- pin le 


DIP header and mother card 
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CHRIS CRAWFORD ASSEMBLY LANGUAGE COURSE 


ANTIC PUBLISHING INC., COPYRIGHT 1985. REPRINTED BY PERMISSION. 
LESSON SIX: SUBROUTINES & THE STACK 


We now take up the first topic in this series that is not 
absolutely essential to writing programs: subroutines. The loops 
and indexed addressing discussed in the previous lecture are 
truly essential: it is hardly possible to write a useful program 
that has no loops. Subroutines are a matter of convenience, not 
necessity 


It is quite possible to write an entirely adequate program 
without using a single subroutine. However, you will find that 
the convenience of subroutines with large programs is so great 
that you would never want to write such a program without them. 


The primary purpose of a subroutine is to perform some func- 
tion that is frequently needed at many points in the program. 
Instead of having to repetitively insert the same code over and 
over again, we simply write it once, place it in a subroutine, 
and call that subroutine many times from the main program. The 
use of subroutines dramatically reduces the size of a program. 


Subroutines are implemented on the 6502 in a fashion very 
similar to that used by BASIC. You may recall the two BASIC 
commands for subroutines: "GOSUB lineno" and "RETURN". The two 
corresponding 6502 commands are "JSR label" and RTS". The label 
in "JSR label" is the label of the beginning of the subroutines. 


Thus, writing and using subroutines in 6502 is trivially 
simple. First, you write the subroutine. You give it a name 
(say, "MYSUBR") and stick that label in front of the First. in- 
struction. You put an RTS command after the last normal command 
of the subroutine. To call the subroutine, you just put JSR 
MYSUBR. That's all it takes! 


However, in order to understand how it works is not so easy. 
Here's the problem we must solve when the 6502 jumps to a subrou- 
tine, the JSR instruction tells it the destination address to 
which the 6502 must jump. But when the 6502 hits the RTS in- 
struction, how does it know the address to which it must return? 


The RTS doesn't say, "Return to THIS address"; it says only 
"Return". Moreover, how could the 6502 know where to return? lige 
the subroutine can be called from, say, five different points in 
the program, how would the 6502 know which of those points to 
which it must return? 
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CHRIS CRAWFORD ASSEMBLY LANGUAGE COURSE 


What if we gave the 6502 a special register for remembering 
return addresses? That is, whenever the 6502 encounters a JSR 
instruction, it stores the current address into its return ad- 
dress register. Then when it encounters an RTS instruction, it 
simply takes the address out of the return address register. 


There is only one problem with this: what if we use nested 
subroutines (one subroutine calls another)? The second subroutine 
call will erase the return address for the first subroutine call. 
Trouble! 


The solution to all this is called a stack. A stack is a 
chunk of RAM allocated for certain special operations such as 
subroutines. The 6502 stack is stored on page one -- that is, 
addresses $0100 to $01FF. The stack operates like 128 return 
address registers arranged in sequence (remember: two bytes per 
address). The 6502 keeps a stack pointer register to keep track 
of which byte in the stack is currently being used. 


I will now trace through the operation of the stack in a 
subroutine. We start with the stack pointer set equal to SFF. 
That means that the stack is empty; the stack pointer is at the 
very top of the stack. The 6502 encounters a JSR instruction. It 
takes the current value of the program counter and breaks it into 
two bytes. It pushes the first byte onto the stack. This means 
that it stores the first byte at $01FF, then decrements the stack 
pointer. Now the stack pointer is SFE. 


Then the 6502 then pushes the second byte of the return ad- 
dress onto the stack, storing that byte at $01FE and decrementing 
the stack pointer to SFD. Then the 6502 jumps to the subroutine. 
When it encounters the RTS instruction, it pulls the two address 
bytes off of the stack (increments stack pointers and loads byte 
at address $0100,SP). Those two bytes go directly into the 
program counter, returning the 6502 to the original entry point. 


The advantage of this approach is that it allows very deep 
nesting of subroutines. If one subroutine calls another, the 
6502 simply stores more values onto the stack. The addresses 
won't be confused because you always exit subroutines in exactly 
the reverse of the order that you entered them. 


You can use the stack yourself, if you wish. You have six 
instructions that allow you to play with the stack: PHA, PLA, 
PHP, PLP, TSX, and TXS. 


The PHA instruction pushes the value of the accumulator onto 
the stack and decrements the stack pointer. The PLA instruction 
increments the stack pointer and pulls the current stack value 
into the accumulator. These two instructions allow you to store 
and retrieve values onto the stack. They must be exactly bal- 
anced, though, or you will generate that most feared of bugs, the 
stack crashes. 
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Consider: you are in a subroutine. You push a value onto the 
stack, but forget to pull it off. When the 6502 attempts to 
return to its original location, it pulls two address bytes off 
the stack -- but they're the wrong two bytes. One of them is the 
value you pushed but didn't pull. Result: the 6502 return to the 
wrong address. You program goes haywire and the computer crashes. 


This is caled a stack crash. This type of crash tends to the 
particularly difficult to recover from. Prevention is the best 
medicine here. The rule for preventing stack crashes is simple 
and absolute: each and every push onto the stack must be balanced 
by one pull from the stack. Violate this rule and you will 
certainly experience a stack crash. 


The next pair of stack manipulation instructions, are PHP and 
PEP. These push and pull the process status register pmtp the 
stack. They are useful for two purposes. First, you may wish to 
save the values of the various flags before performing some 
operation, then restore them so that you can branch on a previ- 
ously created condition. Second, it is sometimes handy to PHP, 
than PLA to get the processor status register into the accum- 
ulatorada where you can more directly manipulate it. Again, each 
push must be balanced by one pull. 


The third stack manipulation pair of commands do not modify 
the stack. They are TSX and TXS. These transfer the stack point- 
er to and from the x-register. Once in the x-register, you can 
change the value of the stack value and then TXS to jump over 
sections of the stack. This can be a very handy way to pass 
parameters to subroutines, but it is also very tricky. If you 
make a mistake, you will generate a stack crash. So be careful 
with this one. I have always avoided these commands like the 
plague. They are very dangerous and never essential. 
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ADVENTURERS’ ANSWERS 


SEASTALKER 
the solution 


As you sit quietly at the workbench in your research 
laboratory, you're startled into action by the sound of the 
videophone alara bell. You'd better act quickly, because 
your buddy Tip Randall is raising the roof. The first thing 
to do is turn on the videophone. As soon as you do that, 
though, you realize that the picture is fuzzy, That's easy 
to correct; sisply adjust the videophone. There is 
Commander Zoe Bly, looking worried, and telling you about 
an urgent probles at the undersea Aquadose. You'd better 
pick up the microphone, then turn it on. After asking Bly 
about the problea, question her about the aonster she's 
seen. Bly is sounding ever sore desperate, so tell her 
goodbye, Suddenly, however, sosething's wrong with the 
videophone, and your score drops by 3 points! Now is the 
tiae to go to the Coaputestor for a clue, First, turn off 
the microphone and drop the aicrophone onto the workbench. 
Then, head for the Computestor and turn it on. Since the 
tachine is now ready for questions, ask it about the 
videophone. Hasas,..the probles could be one of sany, but 
you suspect that sosething say bs wrong with the electrical 
panel. The panel is just down the hallway, so go to the 
panel, and examine it, Well, well, apparently the circuit 
breaker is open. By fixing the circuit breaker, you regain 
your 3 points. However, you are starting to wonder whether 
treachery is afoot here in the lab. [It's tiae to have a 
chat with your assistant, Sharon Keap. Bo to the office and 
confront Sharon with your suspicions. Her answers are 
evasive, and she seess very nervous, Since tise is growing 
short, you decide to leave Sharon and head for your sub, 
the "Scisitar.” Realizing that the sub won't start unless 
you have the atoaic catalyst capsule, you first exaaine the 
work counter. There is the capsule, so you grab it and head 
for the Scieitar, Once settled in the pilot's seat, with 
Tip nearby, you decide to check the sub for any probless. 
Pushing the test button gives you a positive readout, but 
you're still apprehensive. You will need to open the access 
panel in order to enter the sub's crawl space, but you 
don't have a tool. Maybe Tip has such an item? Tip coses 
through, handing you a Universal Tool. Open the access 
panel, and carefully crawl into the space. A check of the 
voltage regulator reveals that it is damaged. Use the tool 
to fix the regulator. Now all is A-OK, and you won't have 
any probleas going full throttle to the Agquadose. You're 
ready to get underway, so crawl out of the space, close the 
access panel, close the sub's hatch, and put the catalyst 
capsule into the reactor. After closing the reactor, you'll 
need to turn on the reactor and fill the docking tank with 
seawater, Once the tank is filled, turn on the engine, open 
the tank gate, then open the throttle. Push the joystick to 


= 
uM 
——— 


OM l 


GTI 


f k E 


. 


ved 


heprinte 


the east, and you're off! The surface of Frobton Bay isn't 
the safest spot around, so the first thing you need to do 
is set your depth to 5 aeters and set the throttle to slow. 
You'll] want to check the sonar occasionally to aake sure 
you're not heading toward any obstacles. Your Sequence of 
aoves aust be accurate to avoid destruction. One quick way 
to reach the seawall opening is to follow these soves: 
Northeast, then three Norths, then Northeast again, then 
wait, The alara bells say be ringing, but you'll safely 
avoid a subeerged obstacle. Then, suddenly, an approaching 
ship is detected by the sonar. You'll have to stop waiting 
and set your depth to 15 meters to dive below the ship. 
Wait again, and you'll chug right on through the seawall 
opening into the ocean. Be sure to save the gise here, 
since you won't want to cross Frobton Bay again! You can 
turn on the autopilot now, since the sub will head straight 
for the Aquadoae, Because you fixed the voltage regulator, 
you can set the throttle to fast without overheating, Wait 
now, as you continue diving deeper and deeper. To check out 
an enorsous whale, aia your searchlight to starboard. The 
trip will take a little while longer, so you aight want to 
ask Tip about that sagazine he's reading. A close study of 
à particular article in the aagazine reveals that Dr. 
Jerose Thorpe (an Aquadose staff aesber) has succeeded in 
creating autant sea creatures. Further, Thorpe announces in 
the article that he plans to marry your lab assistant, 
Sharon Keap! You're beginning to understand who's behind 
the attack on the Aquadose, and you'r2 even more anxious to 
arrive, Wait a while longer, and then, as you near the 
structure, your sonarphone rings. It's  Cossander Bly, 
asking to speak privately with you when you arrive. You 
wait a few aore turns, and the sub slows to a stop in the 
docking tank. Open the throttle to slide into the cradle, 
You wait while the water in the tank espties, and you save 
the game again. Before opening the hatch and exiting the 
sub, you pick up the emergency oxgyen gear...just in case, 
Leave the Sciaitar and head straight for the Aquadose 's 
Reception Area where Bly and her crew await you, Greet 
thea, and then take a quick look around. Your explorations 
are interrupted by a sudden realization that something is 
wrong with the air supply. Quickly using the oxygen gear 
you so intelligently brought with you, head for the Dose 
Center, Commander Bly and several crew aeabers are gasping 
for breath, so tise is short. Use the universal tool to 
open the access door to the air supply assesbly, Instantly 
noticing that sosething has been unscrewed froa an 
iaportant cylinder, you pick up the object, [t is an 
electrolyte relay, Put the relay into the cylinder, and 
close the access door, Your efforts are successful, and the 
air supply is now functioning properly, As you return to 
the Reception Area, you observe Doc Horvak with Bly's 
Oxygen gear, You're suspicious, so when Bly ask you to 
accompany her to the office, you go with her. She 
volunteers soae interesting —inforaation: She suspects 
Sabotage in the Aquadose and shows you certain evidence. 
The evidence consists of à black box which you open and 


iD Haws vey bleh 
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examine. This device could be used to interfere with the Thorpe to try to trap his, and she's ready to help you 
Rquadose"s sonar, and Tip has an idea about how to trap the capture the Snark. Sharon has a lot of interesting things 
saboteur. Go to the Storage Roos with Tip and discuss his to tell you, but you don't have tiae to talk to her right 
idea. Before you reach the storage area, you notice the now. The Snark is aoving quickly toward the Aquadose, ready 
special Fras Bolt Wrench lying under Bly's desk. Realizing to batter it to bits. Here is one method you can use to put 
that the wrench sust have been used to tasper with the air the Sea Cat out of coasission before Thorpe has a chance to 
supply, you show it to Doc Horvak. His reaction proves eost attack you: East twice, then check your sonar to aake sure 
interesting. Now you need to do sose serious thinking. you're in positionn Set throttle to slow, then turn South. 
Conversations with various crew aembers will assist you in Head Northwest four tiaes, Oh oh! Dr. Thorpe has recovered 
your search for the traitor. Ask everyone about everyone consciousness and his voice is crackling over the 
else, check the locker in the aen's dora, set the black box sonarphone. Ignore his, and head Northwest twice sore. The 
onto the sonar, and observe everyone's behavior. Cossander sub will be just to the East of the Sea Cat, so, all on one 
Bly will offer to supply you with a bazooka so that you can line, enter the following comaands West then ais bazooka at 
hunt the aonster (the "Snark"), Bet that from her and have power pod then shoot power pod with bazooka. There! You've 
Tip install it on the sub's extensor claw. Find Doc Horvak done it! The Sea Cat is out of cosaission and Thorpe’s out 
and show hia the aagazine article about Thorpe. Doc will cold again. Sharon guides the Snark to its hidden cavern so 
cose up with sose interesting conclusions, and: will offer that you can safely study it later. You've cospleted your 
to prepare a special tranquilizer gun for you. Get the dart sission and saved the Aquadone! 


gun and have Tip install that as well. During your 
explorations and conversations, Mick Antria will check out 
the Scimitar then return and ask you whether you'd like to 


have an Eaergency Survival Unit installed in the sub. You KONON ONON VOND NON NON NON, 
"agree, then poke around a while longer until the unit is in 


place, It's tiae to think about iaproving your navigation 


‘that the survival unit installed by Amy and Bill is 
equipped with a nasty looking syringe. Grabbing the 
edd We Natr ln ia Ge mie OF ART PROTECTION | 
spe ur legen cage ern Pam FOR $34 CASH/CHECK 


and sonar -- the Snark will be difficult to capture or 

nur ROTECTION..... 
syringe, you head for Doc Horvak and ask hia to analyze it. 
His analysis reveals that the hypo is filled with arsenic! 
the gate. Turning the joystick to the South, you open the A 
throttle.. Save the game, and head out into the ocean. TOWACO ASSOCIATES 
You're finally ready to confront the Snark and, perhaps, BOX " 


kill. You ask Tip about installing a fine grid and a fine 
throttle control in the sub, and he agrees to do sc. You're 
about ready to head out into the ocean again, but you still 
haven't cose to a fire conclusion about who the Aquadoee 
You'd better confront Ay and Bill with this evidence YOU PROTECT YOUR 
before you do anything else. The instant you show the COMPUTER FROM AC 
inge to Bill, h . i f 
iX E aa e OA ten ey Goan © LINE SPIKES. MODEMS 
owe er one i eieaa iea NEED PHONE LINE PROT 
ip gl lC Muta EAN yin Minii "TOWACO.NJ 07082 
Southeast and wait until you reach the Snark and the Sea : | 
Cat (piloted by Dr. Thorpe). Thorpe will taunt you with his 201-334-4447 | 


traitor is. Once in your pilot's seat, however, you notice 
only seconds to trap hia. You quickly turn off the docking 
tank electricity so Bill can't open the gate, He knows he ECTION TOO. GET STATE 
power, and adait his plan to wreck the Aquadose. Suddenly, 


i 
Thorpe's transaission breaks off, and Sharon Kemp begins to fa aa a STRE TENTATA RECS 


speak to you. She explains how she only went along with 
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69€ DISKETTES' 


January is MEDIA MONTH at Computer Software Center. During the month, 
you can purchase our ever-popular High Quality 5-1/4" SS DD Disks for 
69 cents each!* These are single-sided (punched for two-sided use) and 
double density. They come complete with Hub Rings, Write Protects, 
Labels and Tyvek Sleeves. 


>) 


Until January 31, 1986: 19 Disks $6.99 
$59 Disks $34.56 
199 Disks $69.99 


Other MEDIA MONTH Specials can be found during January 1986 at Computer 
Software Center. 


kin multiples of 19 until 1/31/86 


COMPUTER SOFTWARE CENTER LES 
9805 W. Oklahoma Ave., Milwaukee — | 


(Two biocks Eaat of interstate 894) 
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Tues.-Fri. 12-8, Sat. 12-5 (414) 543-5123 
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